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(54) Title: METHOD FOR PRODUCING AROMATIC AMINO COMPOUND 

(57) Abstract: A method for producing an aromatic amino compound represented by the general formula (V): Arl-N(Ar2)-H, 
wherein Arl and Ar2 are each a substituted or non-substituted hydrocarbon group having 2 to 50 carbon atoms or a heterocyclic 
group, which comprises reacting an amino compound represented by the general formula (I): H2N-R1, wherein Rl is a substituent 
having 2 to 50 carbon atoms, with a aryl halide mixture represented by the general formula (II): Arl-X and the general formula (III): 
f — Ar2-X, wherein Arl and Ar2 are as defined above and X is a halogen, in the presence of a noble metal catalyst, to synthesize an aro- 
matic amino compound intermediate represented by the general formula (IV): Arl-N(Ar2)-Rl, and eliminating the substituent Rl of 
this compound. The method can be employed for producing an aromatic amino compound useful as an electric charge transporting 
material in high yield with good efficiency, without the use of a highly toxic raw material. 
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tejjmnr^j i\&m<Dm&5& & 1^1- & ^ & @ & ^ -r & *> © -e & & „ 

l . TIB-SSiS ( I ) 

H 2 N-R, ( I ) 

, Tia-^dD^ciii) 

Ar, -X (II) 
Ar 2 -X (III) 
Ar, WAr 2 ^tl^tl*£^ < t±&g&©j^i!ii& 6 

~5 0 ©^b7K^SXm»ISS. XttAny>l^§ 0 fe/cLAr, ^tfA 

M^#&T-eRJS$-yr-r TIB-IS^ (IV) 

Ar , — N— R, (IV) 
I 

A r 2 

(5£>=K R, . Ar, MAri taiiufe£|W| Do ) ti&^mWkT Z J itS 

(V) 

Ar , -N-H (V) 
I 

A r 2 

Ar, waf 2 «sui2^iwi u G • ) -vm^n^mmr $ j it^m^m 
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2. TIB-IM (V) 

Ar i — N-H (V) 
I 

A r z 

(St*. Ar, MAr 2 It, *ft^ft$fc£^ W.W&B L < l*MWmvfiim&. 6 

~5 ofDmtjmM^tmmmM-v^^o fc/;ur, mat, tm—^^ 

x^XK\ ) ^$la^?ffl7 5;{b^i*F s 1M, Tf3-fe£(VI) 

Ar 3 (X) n (VI) 

^i:«^li«#^TT^JS$^TTfB-^ (VII) 
/Ar i — N -\- Ar , (VII) 

\ A r 2 J n 

(5£4>. Ar, „ Ar 2 MAr, CifuiB<h |W| Co ) X^ti^mm.7 ^ J it 
3 . TIB— «!5£ ( I ) 

H 2 N-Ri ( I ) 

. TIB— «5C(II) 

Ar , -X (II) 

(5t>=k A r , fcU W.WB L < «g^<Z>J5Kflit 6-50 ©j^b7]<|tS5m*tSt 

IIS. X(i^ny>lt^§ 0 ) ^$n«/Noywt7 y-;Mb^i:*f^ 

)gM^#£T^HJ&£^TTf3-^ (VIII) 

Ar i — N — R, (VIII) 
I 

H 
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Ar 3 (X) n (VI) 

Ar 3 S^U<«MS^(D^^6~6 OO^fm Xlt^ 

#£TXRj££^TTfe-$3it (IX) 
R i — N — V Ar 3 (IX) 




Ar, 

(it*. R ] . A r i N A r 3 &t/nteiiuie<h|W| i; 0 ) "e^n&^i 



in i 



H-N 
I 

Ar, 




MTfrzmmz^ rm~m^ (x) 



Ar 



(X) 



(it*. Ar! . Ar, &tfn ti huIB i IrI U 0 ) ft£3f#2&T ^ JltS^ 

4. TIB-^St (X) 




H-N 
I 

Ar 




Ar 



(X) 



(it*. Ar, te. SH|3g L < ^MS^^j^^i? 6 ~ 5 0 ^^KHSX^tSi 
JJtX. A r 3 fcU S$»3gL < kt&gg|©^§8: 6-60 ©^#J^S. n« 1 ~ 

4©3gj8n?&& 0 ) x-m&ti&lk^*, Tfe-^itOH) 

Ar 2 -X (III) 
(it*. Ar 2 te. II^L<(i«IMii6~5 0 ©j^KilSXte^fft 

nmft&T^Kmz^-cTm-ma; (vid 
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Ar, -N 




(VII) 



\ A r 2 /n 

R. . Ari . Ar 3 Rtfn itmiEt m D„ ) 'ft<53f#l&T ^ J 

Vv^i^^-^/i^— ;K 7-fc^;K h iJ7^tn7-tr^;K ^>7W;m#?# 

^^^6-5 0^{b7K^SX«»Il»^S)9. #>RC^ 7^-;k t"7 
7>h7^k 7xt>X'Jik nnzr.^, t7x^;k ^ — 

7x^;k trn— U;k 7 7-ik ^^"7^— ;k ^>7ft7x-;k 
s> 7 v' U ;k -f y K U ;K * * V 'J ;K ti° U v ;k ^ > 7> y u ;k x y ;b 
7 j^i^mf btk #(3lf7i-;^ ^-7^-;i^ l -f7f ;HX 

*^^*3tf *h5SBA r 3 ti N jS^L < tii!^©Mit6~ 6 0 ©5f#JS 
^S-efeO. 7xil/>S, •7"7 ; 5 1 b>S> 7>b7-b>S, 7^± 

vx'jbvl, tru^bv^ 3D^i/>l, ^yt^i/Vl, /^b-u>^ 
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„ 77^u>i^ ^t7x-b>i, ^ > -7 ^ ^ b twryu 
'Jvbvl^ ^vy^/'jbvl, x^;i^>S. n. n, n-mjt«;— ;ut 

5 71, N, N. N' N' -f h 7 7 U -;l/i^7 5 7 7 -;Hf O 2 ffioSA< 
W ?>n> #1-. tf7^-b>L ^-7i-l/>i, T > h ^7 b >L h'J 
-4-tf7x=.y;i/7 5 7S, N, N, N' , N' -rh7 ( 4 - tf "7 ^- U ;U 

y^H. i-7°nh°;H> n-7°nt°;uS. s -7f;H, t -7*^;H. n 
-7Y;H, ^>^;US. ^+b;H, v^n^V^H, y^n^y/H| 
©&&&l~6©T;Mr;l^ xb + vl, 7 b^vL i -7D^yl, n 
-7D^yl, s-7h + yl, t-7h + y& ^> h + yl, -\^v;M~ 
*yS, ->?D^>h^i, b? n^+S^U^v'SIIOj^J^t 1 ~6<DT;U 
n + yl, y^f;l/7 5 7l, yx^7 5/S, V — n—"Xu k.°;UT 

77u t°;bT 5 71, v 5 - n -7*^;ut 5 /S. «; y >XH<z>j^StiSt 1 

d (0Ac) 2 i|A'r;7A (II) ) „ P d 2 (db a), ( h U X (5?^>5?U 
7*>7tb» ^/\'7^7A (0) ) . Pd (db a)« (tfX (^V^'Jf'V 
T-feh>) A7y7A (0) ) MPd (dpp f ) C 1 , ((1, 1 ' - If* 
- (^7x^X7^7) 7iDt>) ^nn/^vv^A (n) ) ^j^tf 
£*i<S„ Et^fcLT, P (t-Bu)i (b'J-t-7fMX7ry) 

% B I NAP ( ( 2 , 2 * -tfX- (-77x^X7^ J) - 1 , 1 ' -tff- 
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, P (o-Tol) 3 (hU-o-b l/^;^X7^ >) . DPPF ( 
1, 1' -t'X- (v7x^X7^;) 7^u-fe>) „ DPPP (1, 3- 
bfX- (y7x-MX7^ /) 7°nM°» ^ It, NaOtBu, C 

sC0 3 > K 2 C0 3 . NaOPh (t b 'J 7A7x; + y F) fflilt 
ti N h;bi>, +vb>. ^i/fU'A THF, 1, 4 5 

% h U 7;U^n^;&tfjfi®N§^<W£ft£o mMtLXit^ KOHMNaO 
H^#C:f£>*U «IT, CH 3 OH. C 2 H 5 0 HX^K^^MS^P L 

ifcfc. Jl7G^J^bT«. Pd, PdOMPd/CW^ 7KJS#X. H 
C0 2 NH 4 ^> 'J ;W^if © h F 9 KftM^tli-iCffl^ bti^o t&fe 

*^0^o^^M3t1-^>-^ (V) T^$n^3f#^T^y<b^^L-r« 

. ^-4 -lf-7^-';;bT^ 5?- 1 , T : 4' , l"-^-7x 

~'J ;i/T^ V- 1 -^7^;b7 5 v- 2 --?-7^;U7 5 ( 4 - tf 7 
( 2 -^7^;u) 7^ (4-lf7x-'J;v) (1, 1' : 4* , 

. N, N, N,*N' -^h7 (4-t*7.c=-<J;iO ^>vv>\ N, N 

J - (2-i-7^;U) (4 -bf7^~'j;U) *<yyv>^ N, N' - (4-tf7 
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^-U;b) (l, r : 4' , l"-?-7x-y^) ^>^>, N, N, N 
' , N' -fh? (4-t'7x-'Jjl/) - 9, 1 0-^7^;7>h7t>, N 
, N , N' . .N* -r^7 (2 7 - 6 , 12 ->7 ^77 y N 

, N, N' , N' -fF? (4-b'7x^'Jjl/) - 3, 9-^7^M'Jb>, 
N, N, N* , N' , N" , N" -^+-9- (4-t7i-y;l/) -1, 3 , 5 - 

N, N, N' , N' -r^7 (2-^7^;U) -4, 4' 

> $JxJ;3a N, N' -v- (4-k'7x-'J^) ^>^v> % N, N' -v 5 - ( 
2-^7^;b) *<yVVy^ N. N* , N"-hU - (4-H7xi';;l/) hU 
7 5;^>^a N, N' ( 1 , 1' : 4 ' , l"-^-7x-iJ;l/)^ 

N, N' (4 -£"7* — y;U) -6. 1 2-y75 7^Jt> 

. N, N' -v- (4 -t!7 -4, 4"-i?75;-p-^-7i- 

;K N, N' -v 5 - (2-7"-77 1 ^) - 4, 4' -y7 5^WA N, N 
' -V- (l-t7f;l/) - 4, 4* -y? = 7X7AH^>^;pt:f <S>tl£ 0 

HSfetfd 1 

J^T^^t?. ^-4 -tr7*-';;i/T^ >&tfN. N. N.'N' -rf? ( 
4 - t! 7 a — 'J ;u) ^ > v ^ > U/Co 

( 1 ) N. N-y- (4-t*7x^'Jil/) -^>y;i/7 5 >&Sj&Lfc 0 t(DR 




NaOtBu 

P(tBu) 3 

120 C, 7.5hrs 
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1 0 0 5 'J U -y Y)V(D 3 9P77X3t4 -7D=Elf7i^ 10. 0 g (4 
2 . 9 mm o 1 , 2. 3 e q K t -7'>4vt h 'J 7 A 4 . 32g (44. 9 
mm o 1 , 2 . 4 e q ) . Wf&t'UV 7^4 2. Omg (0. 1 8 7 mm o 1 , 
1. Omo 1%) ZAtlfco £ ZlZ^y^-tf-jimoMW^ZAn, 7^X^ 

n«y ^TjbJ'VA'xBlAbfcIlfi^t-y b U ^^*'>7^fflOT3 
HHlfp^ ©7^ =f > if X L fc. 

SfeK b rt^> 6 0 5 V V <y b ;K ^ Vv^T 5 > 2 . 0 4 5 V V v h;b 
(18. 7mmolK b V X- 1 — -ff-MZ 7 -f > 2 . 2 2 m o 1 / U >y b 
;u h;bi>^il 6 9ju'J7b;i/ ( 0. 3 7 4 mm o 1 . 2. Omol%)£ 
v'J >vT^^-^7°?A£®LT#0X-. 5y3f H T^T«$Lfc 0 777 
;u/^x(o-t?»y hU ^ L ft # b ^ ^ 1 2 Ott^SUfc, 

$\,zh fri-y 2 o o ^ u «; -y b ;k x-9 j—)\> 4 o 5 v v >y b ;w£#n/U f£«lW 

OHJieiiffcS-tirfco «f ft L 111 |±in- b U 60 

t^^Ml^^l-J: 9 6. 7 3g(16. 4mmol) ,®8 7°/o?N 

llbtl/cN, N-v- (4-t7x-D;b) -^>y^7 5 >©NMRMF 
D - M A S S $ IIISKiKTo <fc 9 o fc<, 
NMR : 5 90M h 2 5.07(2H, s),7. 1-7. 7 (23H, m) 
F D-MAS S : 4 1 1 
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(2) y-4-t'7x^'J^75>^L/Co * (DKfc^VXTlzj^lr 0 



CHC! 3 /EtOH: 5/1 



3 0 0 5 'J U «y h;U© 1 PtX77X3[;, ( l ) ^#f,n/cN, N-v- ( 
4-e7x^'Jjb) -^>y;b75>l. 3 5g (3. 2 8 mm o 1 ) . J* J V 

*yi+-mmm ^^v^ami i 011%) 1 3 5m g u 011%) &a 

tl. ^dd*U 1 0 0 5 D U >y 2 0 5 U U >y V )V^kM^xm 

#X 2 <; >y h n^SUS& Life 3^3-y^^77X3{: 

/■c7K^#X^if/c(3^L. 7]<M±tZ,(D^m&MZf2 U <y h;K:L^ 
fL< L/c 0 ft 3 0 B#Fb1. 77dd^>1005'J 

mikm-r h v o^tmmwi 5 0 ^ u u <y t^-e^^ w8ijs£#biju 

«J $ffiA&. ?g$tt«:S*U i^n/c^Ch^xv 5 0 5 'J 'J 

nm&m-tZ ot(aOH-9 9 Omg (3. 0 8 mm o 1 ) „ 9 4 
4 - tf 1 * =. U ;bT 5 > &f#fc 0 
mhtltzV- 4 -tT7i^U;UT5 >©NMRMFD-MAS S$!l5Sf&Jilte 

NMR : 5 somhz 5. 83 (1H, bs) , 7. 0-7. 8 (18H, m) 
F D-MAS S : 3 2 1 
(3) N, N, N.'N' -r^7 (4-t7x-iJil/) ^>yy>^IlL/-c 0 
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Bi 





NaOtBu 



5 0 5 U 'J v Y)\y(D2 P77X3[^ (2) ^\%htltzV- 4 -tf"7i^'J;U 
75> 5 0 0mg (1. 5 6 mm o 1, 2. 1 e q) > 4, 4' -^7*D=&t*7 
^^;lx2 3 lmg (0. 7 4 1 mm o 1 ) . fgg^^ v>7 A 3 . 4 mg ( 0 . 0 
1 4 8 mm o 1 , 2 . 0 m o 1 %K t MJ 7A 1 5 7 m g ( 1 . 

6 3mmol, 2. 2 e q ) fc-tft-FtlAtK 1 OWiP^^^^t 7 7°^ 

•te>y hU ^^m^^>7°^ffl^T3IIljSimi^OT;i^^>**XT*B^U/Co 

^flftzR b ;i/x > i y y h'Jx-t -7*^/^x7 -y > 2 . 22 

mol/'J^hik b 13. 4 ju 'J «y b ;U ( 0 . 0 2 9 6 mm o 1 , 

4. Omo 1%) * v y >^t?^^--fe7^ A^®LT^^ N 7?X3^jb 

^x^-te'y b U ?^&J»#Lft#£ 1 1 5t:*t?^^^#^L^o 6 H#HU 1 
l 5°cx«m.W1k, i-f;w^^t»77X3^ttfu — Hftta^ttlLfe. 
*f tb LfctfcJK*&J&2> ? a a ^ 9 > 5 0 0 5 V V v b )^%±\z.^m LT^jftn 

-bl-^L/z^ ISSl^ffizKl 0 0 5 'J 'J «y b^Ti^^ ^B'JLfcWae (H 

fe) **stK*k* y -r-^L/do at»$u u i#^n^$^b^ji 

> i 5 o ^ y y -y b;K ^^y-;u5 o 5 y y >y h;u*;&D*. N mm&^mLx 
mzmmzm^r e o °c t? 3 b^his** lt 453mg ( 0 . 5 1 1 mm o 1 ) „ 

|R55 7 7 %T?N, N, N.'N' -r^7 ( 4 - tf7 'J ;u) ^> v= V >%mtz 



. FD-MASSMHPLC GS5aS?£#? a^? b jTv 7 >r ) MIEiKJUteJ^TO 
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NMR : 5 B0M Hz 7. l-7.8(44H,m) 
F D-MAS S : 7 9 2 , 3 9 6 
HPLC: <b3**EJK 9 9.5 %J^± 
H»'J 2 

J^T©MS§-T% N. N' -v- (4 -£7 -Ovvvy^N, N' 

- (2-^7^;U) (4-tf7i-iJ;l/) ^vyy y&WkLfco 
(1) 4 -t7x-'J;^>i?;b7 5 >&»36Lfco toKm^^T^-to 



1 0 0 5 'J >J «y h ;U© 3-9P7773t4-7'n^K'7x 5 . 0 g (21 
. 5 mm o 1 . 1. 1 5eq) , t -7> * b U 7 A 2 . 1 6 g (22. 5 
mm o 1 , 1. 2eq).Pd 2 (dba) 3 342mg(0. 374 mm o 1 , 2 
. 0 mo 1 %) J&Zf (s)-BINAP 4 67mg(0. 74 8 mm o 1,4. 
Omo 1%) £Aftfc» $ ZlZ^y\£-7tf-)l,m<DW.W : ?%Atl, 7?X3©S 

iftzK b ibx > 6 o 5 y y 7 h ;k ^ > y ;ur 5 > 2 . o 4 ^ «y b ;i/ 

(1 8. 7mm o 1) £ v V fe7°^ A^LT^/U 5 #I8J^?fi-e 

1 2 0 °C * "t? L fee 6 B#^t> t^^U^f>77X^(ifL, 
J*j£l§*£^n- b K^U y^an^^> 2 0 0 5'J 'J -y b n-£#[IX.-<:.tfc 



rO 
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x-nmvtz 0 mm±')rm3\^xmhtitzwm(omm^m^Lfz 0 <> 

"J AW7A^7An7 b 7*7 7 4 -\Z£ 0 U 3. 8 2g (16. 

4 mm ol), W 7 9 %T 4-k'7x-iJM >v;bT 5 >&f#7z 0 
1#bn/c4-e7x-iJ;^>^;l/7 5 >©NMRMF D-MAS SPJ^ 

NMR : (? 9 omh 2 5. 07 (2H, s),5. 78(lH,bs),7. 1-7. 7(14H,m) 
FD-MAS S : 2 5 9 
(2) N, N — ifsOV N' , N' 4 - Ml U ;u^>>Jv y&Wk 




1 0 0 5 «J U »y h^©2P77X3C, ( 1 ) Tl#£tlfc 4 -K7ti'J 
>y;l/7 5 > 3 . 5 g ( 1 3 . 5 mmo 1, 2. leq), 4, 4' -V7*n=E 
\Z-7ol=-)\s 2. Og (6. 4 3 mm o 1 ) . KtW^ v7A3 0mg (0. 12 
8 mmo 1 , 2 . 0 mo 1 %) . t -7 b 4- b V 7 A 1 . 3 6 g (14. 8 
mm o 1 , 2. 2 e q) &^*l^tlAtU 1 -P©<fflPl^ 7/*—* 1* <y 7°-&Wm L 
. m jSSSffl ©± K 3 7a 3 >y ? £ t ;u r/ > # X & MA L fcSW& & -fe >y 

ifcizffifeK b > 6 o 5 'y h ;k h'Jx-t- 7^;u*x 7 ^ > 2 . 22 

mol/'J'^/k b 1 1 6 u U «y b ;U ( 0 . 2 5 6 mm o 1 , 4. 

Omo 1%) £v U V^T*^— -te7** A£® LTflnx.. 7 7Xn^iUU 

-f x t> £ 7 =7 x ^ * tii* L — B^M^^^a L o 

*TtU LfettjS^*^ ? n n * $ V 3 0 0 S U U -y b ib^i^lf Lt^fa 

-v\mi>tz'<k^ mm-MMik i o o ^ >; u >y 

1 3 



WO 02/076922 



PCT/JP02/02132 



zKJSfeifc* W&MLfco M^KU bJU3L>J$.zfjL? s-juoim-S 

ffi&-cmm£k&. mm u &m&#km&m^T 6 o °ct« 3 mtsmm^-r 3 . 8 0 

g(5. 6 9mmo 1 ) . W8 N-v^>^;U-N', N' -V>- A 

-t*7x^'J > y y > £|#/c 0 

?#S>nfcN. N-v^>v;U~N\ N' -y-4-t'7x^'JjK>yy>© 
NMRMFD-MAS SPJ^ISm^T^i: -9 T?*> o /c 0 

N MR : 5 9o MHz 5.08(411, s), 7. 0-7. 9 (36H,m) 

F D-MAS S : 6 6 8 
(3) N, N' -v- (4 -tf7^-U;U) ^>^y>^liLf: 0 ^<Z)^£&5t 



5 0 0 5'J'j7h;l/ClPtX77X3t, (2)Tl#^n/cN, N-v^> 
y;U-N',N' -y-4-^7x-lJM>i?iJ>3. 5g (5. 2 4 mmo 1 
) „ -$frt£j^& (^7i? 7 Aati 5 SM%) 3 5 0 m g (1 Oil 

%) £AtU 7aa*W 3 5 0 5 U U h;^jO^TiS WL/; 0 

^tudsutfi ^it/c3^37^*77X3t:ii9^ nffl^vr 

^ffl^T77Xn^$:7Ki^T 1 0 0IiL/:„ fczRit^X £$Tfcl33£ 
i£U zKJH#X<Z>#8t£Htf 2 >; >y MHnLfc^ 3 5t^L<MWL 
/c 0 If 2 4BSIHMK#&. ttlSK^aSiJU/to ?#£nfc^£#^D-hU:^ 
U j^ltzRIt-t- h U 7A|^P^ 5 0 5 U 'J «v b;UT«f^. W*BUB*#SiJU 

m^b^-^/Co ^TtBL/c^ B H H ^ti5lll|n- bTiMU 5 0 °C TfHS^MIi- 
^d<h^J; Oft 2. 3 3 g (4. 7 7mmo 1 ) ^ W9 1 °/oTN, N* -v- 
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( 4 - ,tr 7 a. - ;u) ^ > v v > ^if /co 

f#^n^N, n' -v- (4 -tf7i — <>^^>onmrmfd- 

MAS SPJ^&PllteOTOJ; 5~£$>^tZo 
NMR : 5 9 o «h , 5. 80 (2H, bs) , 7. 0-7. 8 (26H, m) 
F D —MA S S : 4 8 8 

(4) N, NT - (A-VyaL — Vfr) «zsyvz/&mkLfc 




1 0 0 5 U U >y 3 ( 3 ) -e?#£>n/cN, N' -v-(4 

-t7x-'J;H ^>yi;>2. 0g(4. I Ommol), 2-7ott7^ 
b > 1 . 8 7 g ( 9 . 0 2 mm o 1 , 2 . 2eq)> t -7* h 4=- i/ir h "J 7 A t 
-7> * vx-7- h V 7 A 9 4 5 m g ( 9 . 8 4 mm o 1 , 2. 4 e q ) . P d 2 ( d 
ba) 3 75mg (0. 08 2 mm o 1 , 2. 0 m o 1 %) J&Zf (s) -BINA 
P103mg (0. 164 mmo 1 , 4 . Omo 1 %) %Atltz 0 £ h\z.=7?\^ 
-tf—Jim&m.WTZAtl, 7^Xn^MIiJ^Dt-7^ , -4-i-y7^Hz>y his 
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ISiL> 2 . 5 5 g ( 3 . 4 5 mm o 1 ) . iR2p 8 4 %tN, N' - ( 2 —T 

y^ju) ( 4 - 1: 7 i =. 'J )v) << y v v > 

?#£>H/cN, N' - (2-t7f;P) (4 -t£7^-U ;b) >©NM 
R. FD-MAS SMH P L ttKT^J: 0 TS. ^ /c„ 

N M R : 5 9 o mhz 7. 0-7. 9 (40H, m) 

F D-MAS S : 7 4 0 , 3 7 0 

HPLC : it^m 9 8.8 %£l± 

mmm 3 

VLT N, N , N ' , N' -fb7 (2-i-y^Jl) - A, 4' -v 

(1) N, N-5>- (2-^7^;u) -^>^;l/7 5 >£®J^Lfc 0 ^©afot 



1 0 0 5 'J lAy b)U(D 3oP77^n|; 2 - 7* □ ^ -J- "7 ? U> 8 . 9 g (42 
. 9mmo 1 , 2. 3 e q) . + 'J7A4. 32g (44. 9m 

m o 1 , 2 . 4 e q ) . v -7 A 4 2 . 0 m g ( 0 . 1 8 7 mm o 1 , 1 

. Omo-1%) %Atltz 0 ^hl^y^-ft-jVmoMW^&Xtl, 77X3© 
pjffliJOP^v/^ — **<y 7°£iz-y hU ^© □ ^MMteW. ©± K 3 3 
■y ? t7;^>^^AL/cIIS^t.y h U ^!*|£^**>7°£J1^T 3 HI 

#UC fljfck h > 6 0 5 V U <y h /K ^ > V)V7 5 > 2 . 0 4 5 'J »J y h )U 
(18. 7 mm o 1 K h D X- t -7>;WtX7 -f > 2 . 2 2 m o 1 / D >y h 




i2ac, ' 



7.5hrs 
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)\y h ;loi>^ 1 6 9 n U «v b ;U ( 0 . 3 7 4 mm ol, 2 . 0 m o 1 %) £ 
R^t^^fD- h U v> ? □ ? > 3 0 0 5 "J y «v b )V%1)\\XX\% 

ma&mmzit, mn&^t o ^ y y * b ^-mtt ^ wfiss^^TK^* y 

ti/cW*m®^^*@^Lx^o b;i^> 2 o o 5 y y «y b;K ^. 

?/-/u4 o ^ y y -y b^&fln*^ fatw&tttf-r 8 ortziAn^L-r^'^*^ 

L /Co * (D^—Witm L ^tf=rf £ £ £ m J: 0 H#Sil<b $ ^fco 

fifth L /dSSil £tif ill a - b -?ifcB'J L . 6 Ot-^Uffltefll-f 0 3. 94 

£ £ lc <£ 0 . $jf 2 H 1 . 4 8 g . B 3 H 0 . 1 5 g . -^ft 5 . 5 7 g ( 1 5 . 5 
mm o 1) . W8 3%T«N, N-V- ( 2 - i~ 7 ^ -^>v;bT^>5r|# 

/Co 

j&f&HteRT© «fc -5 -e*> ^ /-Co 

F D-MAS S : 3 5 9 
(2) v- 2 -t7W5 y&m&^tz* ^CS5S*JJ(T^t. 
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3 o o ^ u v Y)\y(D i a-rxy^^^iz^ ( i ) -vm^ntzN, n-v- ( 

2 -ir-7=f-)V) -SOVJUT^ VI. 1 8 g ( 3 . 2 8 mm o 1 ) . M'^OA 

-?£i4/*it (A-7v^i,tai o®ft%) i 3 5m.g (i omm%) *An, 
2 v v b ntzmm as^m u tz 3 15^ v ? % ? =7 x ^ \zm 0 

< ft^^r» L/co f+ 3 0 mm, 'M.^mWik, y^oD^viOO^y'J'y 

u ~c*t&m Ltz a mMWt, mmz^&i^ mzntzmzizv^y 5 0 ^ u <y h 

0 °C -eMQ&m-f& Ztlz^V) 7 1 Omg (2. 62 mm ol), ^ 8 0 %T* 

i^nfc^-2-t7f;i/7^>©FD-MASS ?U5SgJilt±J*rTtf> &r>~cfo 
-o tz 0 

F D-MAS S : 2 6 9 
(3) N, N, N' , N' -f b7 (2-i~y^)l) -4, 4' 
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5 0 5 U U v b)\y(D 2 ( 2 ) T?f#£ftfc5?- 2 -t7f;l/7 5 

> 4 2 0 mg ( 1 . 5 6 mmo 1, 2. 1 e q) > 4 , 4' -yyn^EXfM 

> 2 5 0 m g (0. 7 4 1 mm o 1 K »^7^ 7A3. 4mg (0. 014 
8 mmo 1 , 2 . 0 mo 1 %) . t -7 b b 'J A 1 5 7 m g ( 1 . 6 3 
mm o 1 , 2. 2 e q) £^tl-FtlAtU lo©lPi:7A-^t77^gfl 

tfUzJBfoK b > l 0 5 u y «y h ;k b y x - t -yf/b*x7 -r > 2 . 22 

mol/'Jyh;k b fr*- 13. 4 ,u U >y b ;U ( 0 . 0 2 9 6 mm o 1, 

4. 0mol%) &->y Vv , T^^--fe7°^A^®LTiP^.. 77X3^^ 
MXUHr»y b U $g?R&St#Lft;&<& 1 1 5°C t-Tl^^^mSLfCo 3 0 
^afe©^^^R0^*^*iftBLfc o 6B#r H l. 1 1 b°c^mwm, ^;w^ 

fftB LtzttmMa&i?? any ? > 5 0 0 S <J 'J >y b ^^CllLTMn 

- b izmLtz^ mu&mfo 1 o o 5 y y «v b;ur^#^ ^fLfcfii (H 
fe) y?te«RLfe 0 wsa^ t#^n^$^b;u^ 

> 1 5 0 ^ y y «y WK jl^ 5 o 5 y y >y b;b£#P;U ^if ^gfbt 

^ft©l^?fe?»tj£JiUjn- b -ettSfl U 4>m© b ;Uai>. ^ / -;i^#c?fp 
J*ffiSfc*SI*ft£ffl^"r 6 0 °C 3 mmmmLX 428mg ( 0 . 600 mmo 
1) „ )&ms 196T?N. N, N' , N" -rh7 (2-^7^;U) -4,4'- 

v7;;xf > £l#fc 0 

ff^tl/cN, N, N* , N' -fh7 (2-i~y^)V) -A, A' -y?;; 
X^;^>0NM RRXfF D - M A S S Wm$m±£lT(D «fc "9 o fc 0 
NMR : 5 9 0MHz 6. 9-7. 9(38H,m) 
F D — MA S S : 7 1 4 
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mm i 

N, N, N, ' N' -rh7 (4 -tf7^-U;lx) ^Vi^V&ftSfc 

4-7^;k'7i-;l/7 2. 5 g ( 0 . 4 2 9 m o 1 ) N 4-3-Flf7x- 
;H 2 0 g ( 0 . 4 2 9 m o 1 K mWt* y -7 A 3 2 . 6g (0. 236mol 
) . m 6 . 8 g ( 0 . 1 0 7 m o 1 ) „ — b >-fef > 4 3 0 ^ V V v h ;b£tt 

2 1 or-e-^js^-ar/co Rtfmttfi^ mi±mmzxMm.M%m%, 

5 U U y h;b#nx.^£PU Dftb^ B B H^MmL/c 0 ?#£nfc*gil4 9 g£v^^;l/ 
4f;Ui>T ^ K (DMF) 2 5 0 ^ y U «y WW^Pit&^U 7K^"T £ £ m±M» 
Oh'J tf7^-;UT5 >*<«fHJLT< ^MXLT&t. «^7K 1000 

5 'J V >y h;i/^SALT|jfaiL./-c^B B 3 ^MK. 7j<$c. ^ ^7-;U^L/i 0 
ftfczK#£-^A,rt:*Sil 3 5 g & h > 7 5 0 5 V V v h ;U-?H*gS ff j& 
fe'J>^ B B a ©^ (4-t7*-;l/) 7;>» S^^aitLT-^^^ 

1 9g?^fc ORSpl 3. 8%) 0 ^ ( 4 - fcT? 
>15g(0. 0467mol).4,4' -V 3- K £"7 9 . 5 g (0 

. 0 2 3 4 m o 1 ) . j^IItj «J «7 A 9 . 7 g ( 0 . 0 7 0 2 mo 1 ) , IP. 7 
4 g ( 0 . 0 1 1 7 m o 1 ) > — h n^>-^> 7 6 5 U U >y h 2 2 

0 °C T« 2 B Psia££ Wco KJStDM F £ 7 5 0 5 U V v b ;l^P;U g&B#3ft& L 

2 5g£l 0 0fl©h;i/x>? SlHlS^^i^^LT. @G^J^& £$>ftfe 
i©N, N, N.'N' -tH (4-tT"7*-y;u) ^>vv>£#fc 
g . jRSU 8. 6 96) o 
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m^mm 

1 . TiB-H^ ( I ) 

H 2 N-R, ( I ) 

. TIB-^dD^OlI) 

Ar, -X (II) 

Ar 2 -X (III) 
(St*. Ar, MAr 2 fnWH> B&^L < te&Ml0^jfc£[6 
~5 0 ©j^<k7K36SXtt«[JR3SS. XiiAny>|^§ 0 fcffUr , &tfA 
r 2 <?&^-T& Ja\, ) ?i$tl^/Nny Wb7 y-;H^li^f ^1 

M^#^TT'^$^rTTI2-^ (IV) 

Ar , -N-R, (IV) 

I 

A r 2 

(5£4^ R, > A r , WAr z tefufe^lWJ U 0 ) ;H£7fWJ£y ^ /'fb•^ 
STU^m L < CM^m^D-lT & £ £ £ J; 0 MigH^ £MI£ *K TIB— 
(V) 

Ar , — N— H (V) 
I 

A r 2 

Ar, WAr, «BUl2il|W| U 0 ) T?£|£ft53?§J£T 5 /Yb^^SI 

2. TIB-UK (V) 

Ar , -N-H (V) 
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Ar, MAr» ^n^Wfctt^ < liiiiC^ii 6 

r 2 ^IWI— r^oT^i;^o ) ^$ti^5f#iiT5 y^tJ^fW^. TIB- 
jt&£(VI) 

Ar 3 (X) n (VI) 

-&tJi^lSM^#^T^jS$-a-rTI2-IS5t (VII) 
/Ar , -N — V Ar 3 (VII) 

\ . A r 2 / n 

(5£tK Ar, . Ar 2 MAr 3 taful S <h PI U 0 ) ^^tl^fii?^^ 
3 . TfB-0£St ( I ) 

H 2 N-Ri ( I ) 

(*W> R i C±^ j^»2~5 O^SSlS-efe^o ) ^StiST^ft^ii: 
. T3B— ffls£(II) 

Ar , -X (II) 

(*t4u Ar, s^l< temwm<Dmm§kG~5 o (omitymmxmMm 

Ar , — N — R, (VIII) 
I 

H 

ChC=K Ri MAr, «HUlBi:|WILJo ) ti^mMT ^ J itS^TfiW 

£l^j£U $ f>^-©{b^tJ«bTIB-«(Vl) 

Ar 3 — 6X) n (VI) 

(5t*. Ar 3 iML<[i*n©Kii[6~6 o v^mmsm, x&^ 
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^t)^*S^)SM^#^T-eR)S$^TTIB-^ (IX) 



R i — N 
I 




Ar 



(IX) 



A r x J n 

R i . A r i A r 3 J&Xfn tefufB <h HO Co ) t^$n^Ml7 5 7 

X^M^'J^^n-r^-^t-^OM^M^^M^-a:. TIB— IS it (X) 

H— N — V Ar 3 (X) 

1 

A r ,/ n 

(tWU Ar, , Ar, RXfn «tuIB<h |W| i; 0 ) ^$n«^flT5;^ 
4. TIB-^5t (X) 



r H— N 
I 




Ar 



(X) 



A r . / n 

Ar, g^3g L < iiiljtOj^iS 6-50 OjR{b7K**Xti« 
BW^ A r 3 «u L < 6-60 ©7f#B^IS> n Ci 1 

) ^£;H^b^£\ TiB—«s£(IIl) 
Ar 2 -X (III) 
(5£>=K Ar 2 tt N g^L<«MB^<D^ij6~5 0 ©^{bTKHSXta^ 

M^#iaETT^jS$-a-TTIB-^ (VII) 

^Ar, — N — V Ar 3 (VII) 




A r 2/ n 

R. s Ar, , Ar 3 &tfn teitufB^ISl Co ) T^iSft*^ 
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